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Utilization of Pigments and Tunic Components of Ascidian
as an Improved Feed Aids for Aquaculture

3. Functional Properties of Sulfated Polysaccharides from
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The present study was conducted to elucidate functional properties of sulfated polysaccharides from ascidian tunics. In physical
properties of the crude polysaccharides, emulsion ability and foaminess were more excellent compared with chitin and chitosan,
particular dye binding capacity was prominent. Anti-blood coagulation of partially purified sulfated polysaccharides showed with
respect to APTT (Activated partial thromboplastin time). Especially, active fraction (F.) obtained by DEAE-cellulose ion exchange
chromatography showed highest activity, which was approximately 20% of the activity of heparin. ACE inhibitory activity also similar
to anticoagulant activity. Active fraction (F,) obtained by DEAE-cellulose ion exchange chromatography showed about 34%, in ACE

inhibitory activity.
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Anno et al. (1974)8 FZ2ENd #F dA771 921, Albano
and Paulo (1983)€ HFFEY @3 £A3E sulfated glyco-
saminoglycan® fAte W& ¥ sulfated glycane] B £ v
AFoA EATE B gty eg HzxF{y HFFEN EA
&% sulfated polysaccharidev $EHE&1 AFH7} o, ol
of gy B FEFHe ARV v AR dEA dd. #Y,
ge A% A @3 dFe 2ol AY=Ho Mori et al
(1982)7F vlH EX Gl A FEF fucoidan®] FEY $2 F&2
B39, Li and Lian (1988)°} 314+ (Stichopus japonicus) ]
A AR $3d F8U0] He 44 AEAY 9FF (acidic mu-
copolysaccharide) & %% 3921, Sasaki et al. (1987)0] 7}el¥]
(Patinopecten yessoensis)ol A WA & Hejdto §&
Ay He 2PERE ZAME 8} Aok 223 Ryu et al. (1986
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1989)0} W, tAwl T, AZ, B, F FY Ax{FI $E
dwo] HH7} Q1S B vl 9o oy HIde T
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AFdMe AF 751 e $¥90] A 1xo| 89 &
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(1974) 9 wo] wet 39, LAY FLUHALL John-
son and Breke (1983) 2 Watanabe et al. (1981)9] #o] wz}
24893, 353 #3 A 4E Wang and Kinsella (1976)
o o wat 2 U HAFHEL FE49 Coo-
massie brilliant blue R-250% Red-2 231 A &AL £ 4]
MAFZES WPz 238U Z A8 10gs AFeA 4o
Zggaad A o7l wel AT 4 4484 (Coomas-
sie brilliant blue R-250% Red-2% 70% olgt&eo 543, A&
Al 4o MAZZEL 99% &) X9 F A4 gdo
2 AH28gS) 10mLE 7H8k] 1412 A8 AAE FHAZ
3 Az 499 dugg LA FHE NRE
acetone® 2 33)0] 24 2% F UV spectrophotometer (Milton
Roy 1201 USA) 2 450 nmoll X §2 =& £33t McBeth (1972)
o el et MAgES AT

s

seds s U ACEXE S

dPA a5 ACEAASS AE (Lee et al, 1998b) 9} 72
Wo g Aadte 23U LSS GHEEREYL
® A7+ (Activated partial thromboplastin time, APTT) % T2 E
E¥ A2t (Prothrombin time, PT)S 431, ACEA 352
Cushman and Cheung (1971)8) 83} TNBS (trinitrobenzene

sulfonate) & ©] &% 99 (Matui et al, 1992)22 ZA 3%}

Zn o 1%
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Fig. 1. Comparison of fat binding capacity of ascidian tunics,

chitin and chitosan.

A: Dried ascidian tunics, B: Aceton treatment

C: Neutrase digestibles

D: Water solubles obtained by autoclaving

E,F: E and F are residues excluded from crude sul-
fated polysaccharides obtained by neutrase and
autoclaving, respectively

G: Chitin (Sigma co. C-7170)

H: Chitosan (Sigma co. C-3646).
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o] Aytxog L3Yo) A FEEEY AYFFHo 2T
chitin® chitosan®] H3le] thi HolHou, FEHE FIA
acetone 2] B2 A E o] 430% 2 M FFHEI,
o2 FAGPE F£33 G2 WAt AWFFYo] 340~380%
Aedoh FH, FAF autoclave FZ 79 neutrase FE T
AWESFE L g 270~200% AEE el o9 #HdY
Knorr (1982)% chitin, chitosan, microcrystalline chitin % mie-
rocrystalline cellulose®) AW EFES AN dH, 170~315%
W 9ol chitosan®] 7H¢ AL, chitino] 7Y E%TtT B3
v} 9131, Byun et al. (1992)2 chitin® chitosan®] A%FFHo]
500% 9} 430% 2 R.u3tded, £ AFY chitin® chitosan®] A
B Ade 530% 9 560% 2 ole AHEAI RS AFHy
o E o] YFog AAdd £ T2AF {F35L Table 15
#oh, et e hEF9 chitin® chitosand] A e Ve
QAT $H o] RadoMe A BE HxHeAM dekte
E3] autoclave$} neutrase X FAOZA e TR 774
0703 06701om, AL 0.507 0382 HlELH $F3A
th #9, 4384 2 $393AAL autoclave L neutrase X 2§
At g Mot Jelded, F384L 474 492%9 47.1%, &
AL 483% 9 448% AEAT FIBAT F3tFAl
ZETE 1 7l50) vyt St Jed AE gy g

3 o 71g-go Aty o EH BFFt &S A
FFE ZE3 FA%Y AAT {38 ) Rz
2252} (Akio, 1994). Knorr (1982)€ microcrystalline chitin
o] AL H3Ao) AU, chitin, chitosand] ¥+ F=& ¥
ANAE f3H40) ATt Bdtn glo] B AF 9 chitin, chito-
san® A7} FAEG YAFEFE Table 29 2] Blue-R
Table 1. Comparison of properties of ascidian tunics, chitin

and chitosan

o fr ro

Whippa- Foam Emulsifying  Emulsifyin,
Samples bilyD  stabiliy? activgy ’ stabilfiyty ’
Dried® 0.05 003 - -
Aceton treated? 020 008 - -~
Neutrase® 067 038 411 48
Autoclave® 0.70 050 492 483
Residues of neutrase” 0.05 0.05 - -
Residues of autoclave® - - - -
Chitin” - - - -
Chitosan'” - - - -

D 'Whippability= (Total volume—Drainage volume)/Initial vo-
lume.

YFoam stability= (Initial volume—Drainage volume)/Initial
volume.

¥ Dried and ground ascidian tunics.

9 Depigmented and dried ascidian tunics.

9 Neutrase digestibles from ascidian tunics.

9 Water solubles prepared at 125C, 6 hrs (100 g of sample in
1.5L of water).

™® Residues excluded from neutrase digestibles and water solu-
bles from ascidian tunics.

%19 Standard chitin (Sigma co. C-7170) and chitosan (Sigma
co. C-3646).
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Table 2. Comparison of dye binding capacity of chitin, chito-
san, neutrase digestible and water solubles from asci-

dian tunics by autoclaving (%)
Samples Blue R-250°  Red-2? Pigments of
ascidian tunics
Neutrase" 812 83.5 856
Autoclave? 76.3 87.1 852
Chitin® 525 576 82.1
Chitosan” 827 88.4 83.9

U Neutrase digestibles from ascidian tunics.

? Water solubles prepared at 125C, 6hrs (100 g of sample in
1.5L of water).

¥ Standard chitin (Sigma co. C-7170) and chitosan (Sigma co.
C-3646).

9 Standard pigments.

-250, Red-2 A& 9 $34o] A Ak F2ES FuT3d 3
7bete] F3A)7) & L)€ 34 A Blue-R-250% Red-2% 70%
ethanol2, $H4o] MAFEEL acetonelZ 339} 22X &
dto] AFstdo, FAFe ALFLFL ) E2TY chitin B
chitosan®} ¥ 33tH EHo] ¢l& AxFon 53 34 A
25328 MAFAEL autoclaved}t neutrase A g FAiFo)
247 852% 9} 856% 2 ZAI R 18] & S5 g o4
ZAE 1T Bo} B iy AL AALYAZA £
e Aoz ADHA,

SEAUS % ACEX3|

gy g¥AFAF S ANEY) A8 4G ARES ¢
A3 % (100 ygmL) 2 3} activated partial thromboplastin
time (APTT) ¥ prothrombin time (PT)E A% ZI+= Table
3% 2 BE A8dA APTT AA E3e Yeiteu PTRS &4
14522 433 BYeaAA AH7F A9 AU 53] autoc-
lave %2+ DEAE-cellulose ion exchange chromatography3te]
AL F, (JEHE APTTZ} 7522 713 EFHF 0|9 oH, Sepha-
dex G-1009) F.7} 70Z A X, DEAE-cellulose ion exchange ch-
romatographydtd 42 Fi% autoclave® $2 3 #4tido] 44
6629 6524t o9 B3] Nishino and Nagumo (1987)&
S zt2 9 fucoidand] FHASRTE Fit7)9] #Fo] &5 E
F7henta &, & Y9 AFH9} FAIAC £F, Nishino et
al. (1989)& #¥AGuFo 2 FAVSF EAF L I 72
5ol wet g2 ZolE veply, AAESL o e dEY
S50 7t e getn dgd A2y TEHL fib-
rin®] A7le @AZ o7l 89 o sle AAEW dHge
WA4AA (intrinsic system)$} tissue thromboplastin® &2 %
2 Qa7 Boddte JAPAA (extrinsic system) ] F Aol
AzA4aA 2o P17 SAHE 2% gdsny dA4AA
(extrinsic system) ] #d3le SnAA7F ZFEHAY YA EH 0]
24 4 dojusy, APTTY A& &EAE WIAAA (intrinsic
system) 9] ©E Z& BHF AYol o]F AR AqAEA]
2% o dojddz b (Jung and Lee, 1987). o}3o]A

olr

Table 3. Anticoagulation effect of partially purified polysac-
charides in ascidian tunics

Clotting time (seconds)

Samples”

PT? APTT?
Neutrase® 14.5 55
Autoclave® 14.5 65
DEAE-cellulose F;® 145 66
DEAE-cellulose F,® 14.5 75
Sephadex-100” 145 70
Sephadex-257 145 62

U Sample concentration (100 pg/mL).

2 Prothrombin time.

¥ Activated partial thromboplastin time.

9 Neutrase digestibles from ascidian tunics.

9 Water solubles prepared at 125C, 6 hrs (100 g of sample in
1.5L of water).

9 Polysaccharide fraction obtained form DEAE-cellulose ion
exchange chromatography after autoclaving.

P Gel filteration fraction of .polysaccharide obtained from
DEAE-cellulose Fa.

3o FAe AP FEAZuTLE WARAAY A
£ A gEoz A4S #9, 58 FA49TY ACE
AdgsE AHE A Table 49 2o AF7HA 427 ACE
A& ERdze 99 Fa9 peptidett 2% polyphenol &
5o A, agtel £9, & B9 FEEx AUt dv LR
H2uE 3 1oy (Kang et al, 1995), F2ctgd & A+Z2de
olP7A we)d AFolt} B Ay AL RE AFA ACE
AHazzt gen, AHd 4y w2 § YAE F5ol
AAME AHEH Lol Zo)7t AUTh Cushman and Cheung
(1971)9) WY Rhe TNBSE o) 4@ ¥ (Matui et al, 1992)]
Ui S #& HY3, autoclave X277t neutrase M TFET

Table 4. Comparison of ACE inhibition of partially purified
sulfated polysacchrides from ascidian tunics

ACE inhibition ratio (%)

Samples”

AZ) BS)
Neutrase? 126 155
Autoclave® 148 16.7
DEAE-cellulose F;® 174 246
DEAE-cellulose F® 244 357
Sephadex-100” 141 247
Sephadex-25” 137 216

¥ Sample concentration (100 ug/mL).

2 Cushman and Cheung’s method.

®TNBS (trinitrobenzene sulfonate) method.

9 Neutrase digestibles from ascidian tunics.

9 Water solubles prepared at 125C, 6 hrs (100 g of sample in
1.5L of water).

9 Polysaccharide fraction obtained form DEAE-cellulose ion
exchange chromatography after autoclaving.

P Gel filteration fraction of polysaccharide obtained from
DEAE-cellulose Fa.
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